marker (PRM1) and X/Y/18 DNA FISH. The HTOs were assessed at day 0, 7, 14, and 21.
INTRODUCTION AND OBJECTIVES: Exposure to ionizing radiation results in cytotoxic and genotoxic effects caused mainly by the oxidative damage. Germ cell epithelium is highly sensitive to radiation effect that can increase the level of apoptosis post radiation therapy. The toxicity of mis-repaired DNA damage is limited by cell death that results in sub-fertility or infertility. In the present study, we investigated the radioprotective effect of a novel nano-encapsulated antioxidant cocktail on germ cell apoptosis and spermatogenesis in rats subjected to whole body radiation (WBIR).
METHODS: Adult male rats weighing 250-270 g were divided into four groups, 8 rats in each. Group 1 served as control, group 2 received an intraperitoneal (IP) single dose of antioxidant cocktail (1 ml), group 3 was exposed to a WBIR (6 Gy) and group 4 received antioxidant cocktail before WBIR (6 Gy). Rats from each group were sacrificed after 48 hours.
The antioxidant cocktail is composed of different vitamins, minerals and herbal remedies that were proven in previous clinical trials to be radioprotective. Malondialdehyde (MDA) levels were measured in serum (TBARS assay) to evaluate the oxidative damage. Johnsen's criteria and the number of germinal cell layers were used to categorize spermatogenesis. TUNEL assay was used to determine germ cell apoptosis. Statistical analysis was performed using one-way ANOVA test.
RESULTS: Total body IR resulted in histological testicular damage (decrease in Johnsen's criteria, p<0.05) that was accompanied by a significant increase in germ cell apoptosis, expressed as the number of apoptotic cells per 100 tubules (AI-1 apoptotic index) and the number of positive tubules per 100 tubules (AI-2 apoptotic index). Treatment with antioxidant cocktail resulted in a significant decrease in germ cell apoptosis (33% decrease in AI-1, p<0.05 and 34% decrease in AI-2, p<0.05) that was accompanied by an improved spermatogenesis (increase in Johnsen's criteria, p<0.05).
CONCLUSIONS: In an experimental rat model of WBIR, our novel antioxidant treatment ameliorates oxidative stress induced testicular damage, i.e. decreases germ cell apoptosis and improves spermatogenesis. METHODS: C57BL/6J mice were used for this experiment. The testes were collected and seminiferous tubules were dissociated using collagenase and trypsin. Tubules were layered over 5% Percoll and allowed to settle. The upper gradient of the Percoll mixture was centrifuged at 20,000 Â g to isolate the Leydig cell fraction, whereas the lower gradient was transferred to DSA lectin coated plates and incubated. Subsequently the Sertoli cell fraction was isolated from the cells that attached to the plate. We counted the number of cells and compared the positive ratio in immunostaining in each fraction. We used STAR antibody as Leydig cell-specific marker and SOX9 antibody as Sertoli cell-specific marker. The quantification of gene transcripts was carried out by quantitative PCR. We used 3bHSD and Star as Leydig cell-specific markers and Sox9 as Sertoli cellspecific markers.
Source of
RESULTS: The numbers of cells in the Leydig and Sertoli cell fractions were 3.7 Â 10 6 and 4.4 Â 10 6 , respectively. STAR positive ratio (STAR positive cells / total cells) in the unisolated, Leydig, and Sertoli cell fractions were 2.9%, 57.6%, and 2.3%, respectively. The STAR positive ratio in the Leydig cell fraction was higher than that in the others. Furthermore, SOX9 positive ratio (SOX9 positive cells / total cells) in the unisolated, Leydig, and Sertoli cell fractions were 10.5%, 7.7%, and 15.6%, respectively. The expression levels of 3bHSD and Star in the Leydig cell fraction were significantly higher than in the Sertoli cell fraction. The expression levels of Sox9 was not significantly different between Sertoli and Leydig cell fraction.
CONCLUSIONS: Although it was difficult to isolate Sertoli cells from the testes using DSA lectin and Percoll, we found that Leydig cells could be isolated efficiently. Our method provides a platform to expand the investigations related to testicular somatic cells.
